Cytotoxicity, sister-chromatid exchanges and DNA single-strand breaks induced by 4-oxo-4-(3-pyridyl)butanal, a metabolite of a tobacco-specific N-nitrosamine.
The tobacco-specific N-nitrosamine, 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK), is metabolized by alpha-carbon hydroxylation to reactive diazohydroxides and aldehydes. The aim of this study was to determine the relative ability of one NNK-derived aldehyde, 4-oxo-4-(3-pyridyl)butanal, to induce cytotoxicity, sister-chromatid exchanges (SCEs) and DNA single-strand breaks (SSBs) in V79 cells. Our data demonstrate that this aldehyde is cytotoxic for V79 cells (IC50 = 0.4 mM) and induces SCEs at concentrations ranging from 0.01 to 0.5 mM. DNA SSBs were observed at concentrations ranging from 0.05 to 1 mM and were repaired within 8 h. When V79 cells were cultured with primary hepatocytes, there was a reduction in the frequency of SCEs induced by the aldehyde. This suggests that hepatocytes can partially deactivate the aldehyde. Our results suggest that this aldehyde is one of the reactive intermediates generated during NNK metabolism.